Small molecule modulators of HIV Rev/Rev response element interaction identified by random screening.
A high throughput scintillation proximity assay with biotinylated human immunodeficiency virus (HIV) Rev protein and tritiated Rev response element RNA was used to screen over 500,000 small molecules. Several chemical classes of inhibitors and two chemical classes of enhancers of binding were identified, with the molecular weight range being 400-600. The most common structural motif of inhibitor was an acidic moiety at the end of a linear aromatic system. Most of these modulators had EC(50) values in the 1-10 microM potency range, with several below 1 microM. Several classes displayed structure-activity relationships suggesting specific molecular interactions between small molecule and macromolecule. Several molecules were confirmed as inhibitors in a gel shift assay and by surface plasmon resonance analysis. Furthermore, one inhibitor was shown to bind the Rev protein with a binding constant equal to its IC(50) value, consistent with the mechanism of inhibition being binding Rev. Thus, small molecules can modulate this macromolecular protein-RNA interaction in vitro. However, no compound demonstrated HIV antiviral activity in a relevant cell-based assay.